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(54) Coated platen roller for improving registration in a piaten-drlve resistive thermal printer 



(57) A resistive thermal printer has a platen drive 
mechanism which includes (1) a thermal printhead hav- 
ing an array of selectiveiy-activatable thermal elements 
and (2) a rotatably-driven platen roller opposed to the 
printhead and forming a nip with the printhead through 
which a receiver medium is driven by the platen roller 



while the thermal elements are selectively activated. 
The platen roller has an outer layer of perfluorinated 
polymer. The platen roller includes a compliant layer 
below the outer layer of perfluorinated polymer 
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Description 

BACKGROUND OF THE INVENTION 
5 Technical Field 

This invention relates to resistive thermal printing, and, more particularly, to resistive thermal printing of the type in 
which a dye donor medium and a dye receiver medium are fed between a resistive thermal printhead and a compliant 
platen roller for image-wise transfer of image material contained on the dye donor medium to the dye receiver medium. 
10 It is particularly useful In a printer in which successive dye images in different colors are transferred to the receiver 
medium in registration to form a multicolor dye image on the dye receiver medium. 

Background Art 

15 In a resistive thermal printer, a dye receiver medium, such as a sheet or web, and a donor medium are fed together 
through a printing nip between a resistive thermal printhead and a rotatable platen. The printhead image-wise heats the 
donor medium to transfer dye or another image material in image configuration to the receiver medium as the donor 
medium and receiver medium pass through the nip. To make multicolor Images, the receiver medium is passed again 
through the nip with a different color dye donor medium. 

20 As is well known in the art, a resistive thermal printhead utilizes a row of closely spaced resistive elements which 
are selectively energized to record data in hard copy form. The resistive elements receive energy from a power supply 
through driver circuits in response to the stored digital information related to text, bar codes, pictorial, or graphical 
images. The heat from each energized element may be applied directly to thermal sensitive material or to a dye-coated 
donor medium to cause transfer of the dye by diffusion to paper or other receiver medium material. 

25 The receiver medium transport mechanism in a resistive thermal dye transfer print engine requires two mechanical 
functions. First, compliance must be provided to the receiver medium at the printhead-receiver medium interface so that 
images can be printed uniformly on the receiver medium. Second, a receiver medium transport that is repeatable to all 
color planes is necessary. 

Three resistive thermal printer mechanisms are shown in Figures 1-3. Figure 1 illustrates a printer 10 having a 

30 platen roller 12 to which a receiver medium 14 is attached by a clamp 16. The platen roller provides conpliance at the 
nip interface between the platen roller and a printhead 18. Figure 2 shows a printer 20 having a platen roller 22 and a 
pair of pinch rollers 24 and 26 which drives receiver medium 28 through the nip of platen roller 22 and a printhead 30. 
In the prior art embodiments of Figures 1 and 2. clamp 16 and pinch rollers 24 and 26, respectively, tightly hold the 
receiver medium during the printing of all color planes. 

35 Figure 3 shows a printer 32 with a platen-drive mechanism. A receiver medium 34 is moved through a dosed loop 
path (partially shown) to accomplish a plurality of passes through a nip between a resistive thermal printhead 36 and a 
platen roller 38. The platen roller Itself drives the receiver medium and a donor medium 40 through the nip, simplifying 
the apparatus. The two functions of compliance and transport are both fulfilled by the platen roller. This platen-drive 
mechanism has the advantages of fewer parts, and thus lower cost, compared to the two mechanisms of Figures 1 and 

40 2. However, since receiver medium 34 is not fa-mly held by any mechanical parts, misregistration between color planes 
may occur in this mechanism. 

A platen roller in a resistive thermal printer is typically comprised of a rigid shaft, usually made of metal for mechan- 
ical strength, and an elastomer layer wrapped around the shaft for compliance. In U.S. Patent No. 5,078,519. the 
receiver medium is transported by a capstan -roller mechanism. During printing, the slack in the receiver medium 

45 between the axes of the platen roller and the capstan rollers causes skew distortion on the print. Since the receiver 
medium is driven by both the pair of pinch rollers and the platen roller, the slack in the receiver medium tends to stay 
during the printing process. If the receiver medium can be allowed to slide on the platen roller, the slack in receiver 
medium can be eliminated. The technique disclosed in U.S. Patent No. 5,078,519 is to decrease the coefficient of fric- 
tion between the receiver medium and the platen roller by coating a layer of Teflon™ resin on the outer surface of the 

so platen roller. 

Color misregistration in platen-drive resistive thermal printers originates from the sensitivity of the elastomer layer 
to external force variations. The image densities are usually different between color planes (in non-neutral images), and 
different amounts of heat are applied by the printhead in printing different color planes. The difference in printing tem- 
peratures affect the coefficient of friction at the printhead-donor medium interface, which leads to variations in the resis- 
55 five forces on the donor medium, the receiver medium, and the platen roller This variation in the resistive forces 
produces different amount of shear distortion (or wind up) in the rubber layer on the platen roller, which leads to different 
movements in the receiver medium in different color planes, that is, color misregistration. 

One technique that can reduce shear distortion and thus color misregistration in a platen-drive mechanism is to 
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increase the shear modulus in the elastomer layer of the platen roller. But an increase in the shear modulus tends also 
to decrease the compliance in the platen roller, which is undesired for printing uniformity. 

DISCLOSURE OF THE INVENTION 

It is an object of the present invention to overcome the above-mentioned difficulty by providing a platen roller struc- 
ture that improves color registration without compromising compliance in the platen drive mechanism. 

It is another object of the present invention to enable the use of a low-cost platen drive mechanism with improved 
color registration and without compromise in compliance in the nip between the platen roller and tiie printhead. 
10 It is still another object of the present invention to improve color registration without changing printing procedure or 
rehiring additional mechanical parts in the resistive thermal printer. 

According to a feature of the present invention, a platen drive mechanism includes a thermal printhead having an 
array of selectively-activatable thermal elements; and a rotatably-driven platen roller opposed to the printhead and 
forming a nip with the printhead through which a receiver medium is driven by the platen roller while the thermal ele- 
15 ments are selectively activated, wherein the platen roller has an outer layer of perfluorinated polymer that modifies the 
shear properties of the platen roller without reducing the platen's compliance. 

According to a preferred embodiment of the present irwention, the platen roller includes a compliant layer below the 
outer layer of pertluorinated polymer. 

The invention, and its objects and advantages, will become more apparent in the detailed description of the pre- 
20 ferred embodiments presented below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the detailed description of the preferred embodiments of the invention presented below, reference is made to the 
25 accompanying drawings, in which: 

Figure 1 is a schematic side view of a clamp and drum receiver medium transport mechanism known in the prior 
art; 

Figure 2 is a schematic side view of a capstan roller receiver medium transport mechanism known in the prior art; 
30 Figure 3 is a schematic side view of a platen drive receiver medium transport mechanism known in the prior art; 

Figure 4 is a schematic side view of a platen drive receiver medium transport mechanism according to the present 
invention; and 

Figure 5 illustrates the molecular structure of one exanple of a material according to the present invention. 
35 BEST MODE FOR CARRYING OUT THE INVENTION 

The present description will be directed in particular to elements forming part of. or cooperating more directly with. 

apparatus In accordance with the present invention. It Is to be understood that elements not specifically shown or 

described may take various forms well known to those skilled in the art. 
40 Referring now to Figure 4, there is shown a portion 42 of a dye transfer thermal printer apparatus similar to that of 

Figure 3, but including structure according to the present invention. Receiver medium 44 is moved through a nip 

between a resistive thermal printhead 46 and a platen roller 48. The platen roller is driven by a drive power source such 

as a motor 50, and itself drives the receiver medium and a donor medium 52 through the nip. 

Platen roller 48 includes a rigid shaft 54, usually made of metal for mechanical strength, and a compliant layer 56, 
45 such as an elastomer, wrapped around the shaft for compliance. According to the present invention, compliant layer 56 

is covered by a layer 58 of perfluorinated polymer. The molecular structure of one example of perfluorinated polymer is 

illustrated in Figure 5. 

As an example of the invention concept, platen roller 48 may be formed of a 0.5 inch diameter steel shaft 54 and a 
0.105 Inch thick silicone elastomer layer 56 wrapped around the steel shaft. Platen roller is coated with a 0.002 inch 

50 thick perfluorinated polymer layer 58 on the outer surface of the silicone layer. 

During testing of the apparatus, two platen rollers were mounted in a platen drive mechanism for testing color mis- 
registration. The durometer of the elastomer of the two rollers are measured a 30 Shore A. One of the rollers had a per- 
fluorinated polymer coating, and the other did not. Receiver mediums were supplied in the form of cut sheets. The 
coating structure of the thermal reciever used was disclosed in commonly assigned U.S. Patent No. 5.244,861. The 

55 receiver contains a paper stock Vintage Gloss that is extrusion laminated with a microvoided composite film. A subbing 
layer, a dye receiving layer, and a dye receiver overcoat layer are sequentially coated on top of the composit film. The 
backside of the receiver is first extrusion coated with a layer of high density polyethylene (30 g/m^) and then coated with 
a layer for antistatic charge. The antistatic layer contains 4% polystyrene beads of Sjuim to 4^im in diameter. The test 
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image used contains fiducial marks along two in-line sides of the print with constant spacing and a uniform magenta 
field at maximum density. This test image was used to produce maximum difference in the friction force between color 
planes and thus the maximum color misregistration. The worst color misregistration occurred at the bottom of the prints. 
Multiple prints were made at 5 ms/line using each of the two platen rollers. The performance of the two rollers are sum- 
marized in the following table, which compares the color registration offset of the yellow and magenta color planes rel- 
ative to the cyan color plane in the down-the-page direction for a platen roller with a pert luorinated polymer coating and 
a platen roller with no coating. Clearly, the platen roller with a perfluorinated polymer coating gives much improved color 
registration compared to a platen roller without a Teflon layer. 



Table 



Offset (0.001 inch) 




Roller without Coating 


Roller with peilluorinated 
p>olyma' coating 


Average Misregistration 


-15.6 


-0-3 


Standard Deviation 


5.2 


3.1 



20 Similar color registration improvement have been experimentally observed on platen rollers coated with the per- 
fluorinated polymers under the following parameters: 



Elastomer Layer Thick- 
ness* 


Shore A Durometer 


Perfluorinated Polymers 
Coating Thickness 


0.105" 


30 


0.002" 


0.105" 


20 


0.002" 


0.105" 


10 


0.002" 


0.067" 


20 


0.002" 


0.030" 


20 


0.002" 


0.105" 


30 


0.007" 



The outer diameter of the platen roller is fixed at 0.71 0" and the diameter of the steel core Is varied accordingly. 
In contrast, a coating with Teflon™ material did not improve color registration. Two platen rollers were tested. A 
platen roller with a 20 Shore A 0.105" thick Silicone rubber layer wrapper on 0.5" steel core was coated with a 0.002" 
40 layer of Teflon™ material. Another platen roller had a 40 Shore A 0.105" thick polyurethane layer wrapper on 0.5" steel 
core and the roller was coated with a 0.002" layer of Teflon™ material. Significant color misregistration remained on 
prints made using both platen rollers. 

It will be understood by those skilled in the art that the coefficient of friction needs to be large enough so that the 
receiver medium can be transported by the platen roller under a normal head load such as approximately thirteen 
45 pounds for a page-wide printhead. It will be further understood that the perfluorinated polymer layer should be strong 
enough so that it can reduce any bulging effect that may occur when a soft elastomeric layer is driven by the printhead- 
platen interface. The reduction in this bulging effect decreases wind-up in the elastomer layer, and Is thus likely respon- 
sible for the improved color registration in the platen-drive mechanism. 

The invention has been described in detail with particular reference to preferred embodiments thereof, but it will be 
50 understood that variations and modifications can be effected within the spirit and scope of the invention. 



55 



4 



BNSDOCID: <EP 0325a30A2J_> 



EP 0 825 030 A2 



10 



15 



20 



25 



30 



35 



40 



45 



10 resistive thcraiaJ primer 


56 compliant layer 


12 compliant platen roller 


58 jjerflubrinated polymer coating 


14 dye receiver medium 


60 


16 clamp 


62 


18 thermal printhead 


64 


20 resistive thermal printer 


66 


22 compliant platen roller 


68 


24 pinch roller - . 


70 


26 pinch roller 


72 ■■■ 


28 dye receiver medium 


74 


30 thennal printhead 


76 


32 resistive ihemial printer 


78 


34 dye receiver medium 


80 


36 Uiennal printhead 


82 


38 compliant platen roller 


84 


40 dye donor medium 


86 


42 resistive thermal printer portion 


88 


44 receiver medium 


90 


46 resistive thermal printhead 


92 


48 platen roller 


94 


50 drive power source motor 


96 


52 donor medium 


98 


54 ngid shaft 








100 


150 


102 


152 


104 


154 


106 


156 


108 


158 


no 


160 


112 


162 


114 


164 


116 


166 


118 


168 


120 


170 


122 


172 


124 


174 


126 


176 


128 


178 


130 


180 


132 


182 


134 


184 


136 


186 


138 


188 


140 


190 


142 


192 


144 


194 


146 


196 


148 


198 



50 



Claims 

55 1. A resistive thermal printer for forming an image on a receiver medium, said printer comprising: 
a thermal printhead having an array of select! vely-activatable thermal elements; and 

a rotatably-driven platen roller opposed to the printhead and forming a nip with the printhead through which a 



5 



BNSDOCID: <EP 0825030A2J_> 



EP 0 825 030 A2 

receiver medium is driven by the platen roller while the thermal elements are selectively activated, wherein the 
platen roller has an outer layer of perfluorlnated polymer that modifies the shear properties of the platen roller 
without compromising the compliance of the roller. 

5 2, A resistive thermal printer as set forth in Claim 1. wherein the platen roller includes a compliant layer below the 
outer layer of perf luorinated polymer. 

3. A resistive thermal printer as set forth in Claim 1 wherein the outer layer of perfluorlnated polymers has a thicke- 
ness of between about 0.001 inch to about 0.020 inch. 

10 ' • ■ •; ... 

4. A resistive thernial printer for forming an iniage on a receiver medium, said printer comprising: 

a source of dye donor medium; 
a source of dye receiver medium; 

a thermal pririthead having an array of selectlvely-activatable thermal elements, heat from each activated ele- 
ment applied directly to the dye dbnor medium to cause transfer of the dye by diffusion to the dye receiver 
medium; and 

a rotatably-driven platen roller opposed to the printhead and forming a nip with the printhead through which a 
receiver medium is driven by the platen roller while the thermal elements are selectively activated , wherein the 
20 platen roller has an outer layer of perfluorlnated polymer to modify the shear properties of the platen roller. 

5. A resistive thermal printer as set forth in Claim 4, wherein the platen roller includes a compliant layer below the 
outer layer of perf luorinated polymer. 

25 6. A resistive thermal printer as set forth in Claim 4 wherein the perflubrinated polymer layer is approximately 0.001 
inch to approximately 0.020 inch thick. 

7, A resistive thermal printer as set forth in Claim 5 wherein the compliant layer has a durometer of between about 1 0 
Shore A and about 50 Shore A. 

30 

8, A resistive thermal printer as set forth in Claim 5 wherein the compliant layer has a durometer of between about 5 
Shore A arKJ about 60 Shore A. 

9, A resistive thermal printer as set forth in Claim 5 wherein the compliant layer has a thicknes of between about 0,03 
35 inch and about 0.30 inch. 
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FIG. 3 
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FIG. 4 
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(54) Coated platen roller for improving registration in a platen-drive resistive thermal printer 

(57) A resistive thermal printer (42) has a platen 
drive mechanism which includes (1 ) a thermal printhead 
(46) having an array of selectively-^ctivatable thermal 
elements and (2) a rotatably-driven platen roller (48) 
opposed to the printhead (46) and forming a nip with the 
printhead through which a receiver medium is driven by 
the platen roller (48) while the thermal elements are 
selectively activated. The platen roller (48) has an outer 
layer of perfluorinated polymer (58). The platen roller 
(48) includes a compliant layer below the outer layer of 
perfluorinated polymer (58). 
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